Objective To assess sleep hygiene and the sleep environment of urban children with and without asthma, and examine the associations among urban stressors, sleep hygiene, and sleep outcomes. Methods Urban children, 7-9 years old, with (N ¼ 216) and without (N ¼ 130) asthma from African American, Latino, or non-Latino White backgrounds were included. Level of neighborhood risk was used to describe urban stress. Parent-reported sleep hygiene and daytime sleepiness data were collected using questionnaires. Sleep duration and efficiency were assessed via actigraphy. Results Higher neighborhood risk, not asthma status, was associated with poorer sleep hygiene. Controlling for neighborhood risk, sleep hygiene was related to daytime sleepiness. Asthma status, not sleep hygiene, was related to sleep efficiency. In children with asthma, poorer sleep hygiene was associated with shorter sleep duration. Conclusion Considering urban stressors when treating pediatric populations is important, as factors related to urban stress may influence sleep hygiene practices and sleep outcomes.
Sleep impacts all aspects of health and influences a child's biological (e.g., brain development, immune function), cognitive (e.g., memory consolidation, learning), and psychological (e.g., emotion regulation) functioning (Kurth, Olini, Huber, & LeBourgeois, 2015; Mindell & Owens, 2015) . Sleep hygiene, or the practice of using sleep-related strategies such as a consistent sleep/wakefulness schedule; a calm, developmentally appropriate, bedtime routine; and a healthy sleep environment (e.g., minimal bedroom disruptions) promote good sleep health in children (Koinis-Mitchell, . Good sleep health is achieved through continuous sleep with few nighttime awakenings (i.e., sleep efficiency), sleeping the recommended number of hours in accordance with an individual's age (i.e., sleep duration), and maximal daytime alertness (i.e., minimal daytime sleepiness; Meltzer, Plaufcan, Thomas, & Mindell, 2014) .
Sleep Hygiene and Health in Urban Minority Children
Racial, ethnic, and socioeconomic disparities exist with respect to children's sleep health outcomes. Ethnic minority children are found to have shorter nocturnal sleep duration as assessed by subjective (Crosby, LeBourgeois, & Harsh, 2005; Spilsbury et al., 2004) and objective (Kieckhefer, Ward, Tsai, & Lentz, 2008) measures. Lower socioeconomic status (SES) has been associated with shorter sleep duration in children from low income and ethnic minority backgrounds (El-Sheikh et al., 2013) . Further, low SES and poor neighborhood conditions are associated with inconsistent weekly sleep patterns and later sleep onset times in urban adolescents (Marco, Wolfson, Sparling, & Azuaje, 2012) . Accordingly, aspects of the socio-contextual environment merit consideration when assessing sleep hygiene and sleep health outcomes in urban minority children.
Limited research exists on sleep hygiene behaviors and sleep environments in urban children. Studies that do exist use self-report measures, and indicate that maintaining good sleep health may be challenging in this group (Koinis-Mitchell, Wilson, Miller, Lumeng, & Chervin, 2014) . Urban socio-contextual stressors (e.g., neighborhood noise, crowded housing) may negatively affect sleep hygiene behaviors and sleep outcomes (e.g., sleep duration, sleep efficiency, sleep schedules) in urban children. Research on sleep hygiene behaviors and how they affect objective (e.g., sleep efficiency) and subjective (e.g., daytime sleepiness) sleep outcomes in diverse urban children is needed to inform interventions focused on improving sleep and health outcomes in this high-risk group.
Asthma and Sleep Outcomes
Children with a chronic illness are at increased risk for sleep disruption due to illness-related symptoms (Boergers & Koinis-Mitchell, 2010) . Asthma is the most prevalent childhood chronic illness and is disproportionally present in African American (AA) and Latino, particularly Puerto Rican, children and those living in urban neighborhoods (Canino et al., 2006; Koinis-Mitchell et al., 2010) . A higher proportion of minority children tend to reside in urban neighborhoods and live in poverty (Gabe, 2013) , which puts them at risk for exposure to environmental triggers (Gruchalla et al., 2005) , neighborhood violence (Turyk et al., 2008) , and poor medication adherence (McQuaid et al., 2012) , each of which contributes to poor asthma management and morbidity (KoinisMitchell et al., 2007; McQuaid et al., 2012) .
Nocturnal asthma symptoms, more often observed in children with persistent asthma (Chugh, Khanna, & Shah, 2006; Koinis-Mitchell, Craig, Esteban, & Klein, 2012) , have been associated with nighttime awakenings, shorter sleep duration, and poor sleep quality, which all negatively affect daytime functioning and academic outcomes (Daniel, Boergers, Kopel, & Koinis-Mitchell, 2012; Luyster et al., 2012) . Findings from recent studies indicate that poor sleep hygiene practices amplify the association between poor asthma control and sleep behaviors that disturb sleep quality (Koinis-Mitchell, Kopel, Boergers, Ramos, et al., 2015) . Better sleep hygiene also has a protective effect on sleep duration, even in the context of higher levels of neighborhood risk (Koinis-Mitchell, . Collectively, urban children with asthma are at an increased risk for poor asthma control and poor sleep outcomes, and optimal sleep hygiene may help mitigate this risk (KoinisMitchell, .
Although in prior work, sleep outcomes in urban children with asthma have been described (Koinis-Mitchell, , these studies have not yet compared sleep environment characteristics or sleep hygiene behaviors in urban children with and without chronic illness. It is important to further our understanding of how urban contextual stressors may affect sleep hygiene behaviors in these groups and whether children with chronic illness may be at an increased risk for poor sleep hygiene behaviors. Given that urban children and children with asthma are at risk for poor sleep health, it is important to enhance understanding of sleep behaviors and sleep environment characteristics affecting sleep outcomes in urban children both with and without chronic illness. Doing so may reveal potential intervention targets across groups that are within families' control, such as improving sleep hygiene.
The overall goals of the current study were to (1) describe the sleep hygiene behaviors and sleep environment characteristics of a sample of urban children from AA, Latino, and Non-Latino White backgrounds with persistent asthma or with no chronic illness, and (2) determine whether urban stress or having asthma was associated with sleep hygiene and objectively and subjectively measured sleep outcomes (i.e., sleep duration, sleep efficiency, and daytime sleepiness).
We first evaluated whether differences between children with and without asthma existed in (a) overall sleep hygiene, (b) components of sleep hygiene that are physiologically, emotionally, or environmentally based, and (c) aspects of the sleep environment (e.g., location, noise, number of people in the home) and whether differences existed when controlling for urban stress. We hypothesized that aspects of the sleep environment would be similar in urban children with and without asthma and that the association between urban stress and aspects of the sleep environment would be similar across groups.
Next, we examined whether having asthma is a unique risk factor for poor sleep hygiene beyond urban contextual stressors. As in other work , we used level of neighborhood risk as an indicator of urban stress. Given that urban minority children are at risk for poor sleep hygiene (Wilson et al., 2014) and managing asthma may challenge the implementation of healthy sleep behaviors (Koinis-Mitchell, Kopel, Boergers, Ramos, et al., 2015) , we hypothesized that children with asthma would have poorer sleep hygiene even when controlling for urban stress.
Finally, to build on previous findings showing a link between sleep hygiene and sleep outcomes and to confirm that sleep hygiene would be associated with more optimal sleep outcomes regardless of whether a child has asthma (Mindell, Meltzer, Carskadon, & Chervin, 2009; Owens, Spirito, McGuinn, & Nobile, 2000) , exploratory analyses included examining whether having asthma moderated this association in our urban sample. Based on past research (KoinisMitchell, Koinis-Mitchell, Kopel, Boergers, Ramos, et al., 2015) , we hypothesized that optimal sleep hygiene would be associated with longer sleep duration, higher levels of sleep efficiency, and less daytime sleepiness regardless of whether a child had asthma.
Methods
This analysis includes data from a larger study (R01 HD057220, Koinis-Mitchell, PI), which assessed the co-occurrence of asthma and allergic rhinitis symptoms, sleep quality, and academic functioning in urban school-aged children with and without persistent asthma.
Participants
Participants' families were recruited from four of the largest urban school districts in a Northeastern city, outpatient pediatric clinics, and a hospital-based asthma education program. Participants included 216 children with persistent asthma and 130 children without asthma. Eligible children were between the ages of 7 and 9 years, attended public school in one of the targeted districts, and had caregivers who self-identified as AA, Latino (Dominican or Puerto Rican), or NLW. Additionally, children in the asthma group were eligible if they met NHLBI (National Heart Lung and Blood Institute, 2007) criteria for persistent asthma (i.e., current asthma controller medication prescription, parent-reported recurrent daytime or nighttime symptoms, rescue medication use, at least two oral steroid bursts in the previous 12 months, or activity limitation). Exclusionary criteria for both groups included use of stimulant medication for attention deficit/hyperactivity disorder, moderate to severe cognitive impairment per school placement, another pulmonary or chronic health condition, or a diagnosed sleep disorder (e.g., chronic insomnia, obstructive sleep apnea). Approximately 2,800 potential participants were screened for eligibility, 81% of which were screened for inclusion in the asthma group, with the remainder screened for the control group. Twenty-four percent of those screened for the asthma group were deemed eligible, of which 55% ultimately enrolled in the study. Forty percent of those screened for the control group were eligible, of which 75% enrolled in the study. Eighty percent of both asthma and control participants completed the entire protocol. Overall, 22% of families preferred to complete the protocol in Spanish. For the larger study, a power analysis conducted using the Monte Carlo facility of Mplus V4.1, with 500 repetitions, determined that the sample would have sufficient power (!80%) to detect small effects (0.25) at a significance level of .05.
Procedures
Data were collected from August to December during one of the four study years (2010) (2011) (2012) (2013) (2014) . During the initial study visit, caregivers and children provided consent/assent, and caregivers provided demographic information. Caregivers in the asthma group confirmed children's medications. For the asthma group, the second research visit occurred at an asthma and allergy clinic. Study clinicians confirmed asthma diagnosis and evaluated disease severity and medication usage. Families of children without asthma completed this visit at our research offices. Sleep outcomes for all families were assessed during one 4-week homemonitoring period during which the child wore an actigraph to assess sleep duration and efficiency. The home monitoring period occurred during the fall and winter seasons (i.e., between the months of October and December). Average sleep duration and efficiency actigraphy data from this period were used for the current analyses. At a study visit (approximately halfway through the monitoring period), research staff administered sleep questionnaires (sleep hygiene, sleep environment, and daytime sleepiness) and downloaded and reviewed actigraphic sleep data. Study assessments were administered in English or Spanish according to each participant's preference. Research personnel were bilingual and standardized procedures (Canino & Bravo, 1994) were used for measure translation. Approval from the appropriate institutional review board was obtained.
Measures

Demographic Information
Caregivers provided demographic information (Table I) . Income-to-needs ratio was determined by dividing the family's self-reported income by the U.S. federal per capita poverty threshold value for a family of their size during the study year (Duncan, Duncan, Hops, & Alpert, 1997 ; U.S. Department of Health and Human Services, 2014).
Neighborhood Risk
Neighborhood risk was determined using census block membership based on home address. A score of 1 was assigned for the following characteristics: (1) family income less than one-third the national average; (2) >29% of adults did not complete high school; (3) >9% of adults were unemployed; (4) >27% of adults were non-English speaking; (5) <50% NLWs; (6) >10% vacant housing; (7) >22% small housing units; (8) >15% of families below poverty threshold. The cutoff points represent the 25% poorest census block groups of each indicator. Higher scores indicate more risk. This index has been associated with asthma outcomes (e.g., asthma management and morbidity) in urban children (Canino, McQuaid, & Rand, 2009; KoinisMitchell, Kopel, Boergers, McQuaid, et al., 2015) .
Asthma Classification and Control
Each asthma participant underwent a physical examination, allergy skin testing, and pulmonary function testing. A study clinician confirmed asthma severity, and all children met criteria for mild, moderate, or severe persistent asthma using NHLBI Expert Panel Report -3 guidelines (National Heart Lung and Blood Institute, 2007). Parents and children completed the Asthma Control Test (Liu et al., 2007) , and a score above 19 indicated well-controlled asthma (Nathan et al., 2004) .
Asthma Medication Adherence
Current daily use of asthma controller medication and asthma medication adherence were documented using the Family Asthma Management System Scale (FAMSS; McQuaid, Walders, Kopel, Fritz, & Klinnert, 2005) , which is a semi-structured interview used to assess asthma management and scored by trained interviewers using a 1 (poor) to 9 (optimal) score. Asthma management ratings from the FAMSS have demonstrated convergent validity in diverse pediatric samples (Celano, Klinnert, Holsey, & McQuaid, 2011; McQuaid et al., 2005) .
Sleep Hygiene
Caregivers completed the Children's Sleep Hygiene Scale (CSHS; Harsh, Easley, & LeBourgeois, 2002) . This measure includes items that assess physiological (e.g., consumption of food/beverage before bed), cognitive (e.g., engagement in stimulating activities), emotional (e.g., feeling upset before bed), environmental (e.g., bothered by light in the bedroom), bedtime routine (e.g., engagement in a consistent routine), and sleep stability (e.g., maintenance of consistent sleep/ wake schedule) factors associated with sleep hygiene. The CSHS has been used in children with (KoinisMitchell, and without (Harsh et al., 2002; Witcher et al., 2012) asthma, and in urban samples (Koinis-Mitchell, . Internal consistency for the full scale was acceptable for the asthma (a ¼ .72) and no asthma (a ¼.68) groups.
Sleep Environment
Caregivers completed the General Sleep Inventory (Hale, Berger, LeBourgeois, & Brooks-Gunn, 2009) . Caregivers indicated whether their child (1) shares a bedroom, (2) shares a bed, (3) falls asleep in his/her bed versus another room (i.e., sleep shifting), and (4) how often (i.e., Likerttype scale from never to always) they are disturbed by home and/or neighborhood noises. In addition, caregivers indicated how many people live in the home.
Sleep Outcomes
Sleep duration and sleep efficiency was assessed with an actigraph, which is a wearable device that quantifies sleep/wake patterns (Actiwatch 2; Philips Respironics, Pittsburgh, PA, USA). Children wore the actigraph on their nondominant hand at all times except when bathing or swimming. To inform scoring of the sleep data, families recorded instances when the child was sick with an illness other than asthma, morning wake times and evening bedtimes, and times when the actigraph was not worn (Acebo et al., 1999) .
One-minute epochs (i.e., time periods) were estimated as sleep or wakefulness, with Actiware-Sleep V 2.53 software using activity levels produced in the surrounding 2-min interval and actigraph event markers set by participants at "lights-off" and "lights-on." Standard scoring rules were then applied to each sleep episode (Acebo et al., 1999; . Families had to be adherent with study procedures for 7 days. Actigraphy data from adherent families were collected across week and weekend nights and were included if at least five consecutive days (Acebo et al., 1999) of data were available. Nighttime sleep episodes were collected. Episodes were excluded when (1) the concurrent diary report was not available, (2) the actigraph was off for all/part of the sleep period, (3) diary indicated illness other than asthma that could have affected sleep on a given night, or (4) when all/part of the sleep period included external motion (e.g., sleeping in a car) (Koinis-Mitchell, . Overall, 85% of asthma cases and 87% of control cases that were eligible for the larger study had valid actigraphy data and were included in the current study. Actigraphy data were not available for 21 children due to protocol nonadherence. There were no differences between those with and without sleep data on demographic characteristics. Data were available for 325 children, and an average of 18 nights were scorable (SD ¼ 7.43, range ¼ 5-40). Sleep duration was defined as the total time between evening sleep onset and morning waking, and sleep efficiency was defined as percent of time asleep/total time in bed (Acebo et al., 2005; . Daytime sleepiness was assessed using the Daytime Sleepiness subscale of the Children's Sleep Habits Questionnaire (CSHQ; Owens et al., 2000) . Caregivers completed this measure, and subscale items assessed indicators of daytime sleepiness (e.g., seems tired) and are rated on a Likert-type scale (rarely ¼ 0-1 per week; sometimes ¼ 2-4 per week; usually ¼ 5-7 per week). The CSHQ has been used in healthy and chronic-illness samples and has demonstrated good reliability and content validity (Bursztein, Steinberg, & Sadeh, 2006; Koinis-Mitchell, Kopel, Boergers, Ramos, et al., 2015; Owens et al., 2000) . Internal consistencies for this scale were poor to questionable for the no asthma (a ¼.48) and asthma (a ¼ .52) groups. As such, readers should be conservative in their interpretation of the daytime sleepiness results. Higher scores on this measure indicate more frequent daytime sleepiness.
Data Analyses
Preliminary analyses to identify group differences (asthma vs. no asthma) on demographic (i.e., sex, race/ethnicity) and sleep variables (i.e., sleep hygiene, sleep duration, sleep efficiency, and daytime sleepiness) were conducted with analysis of variance (ANOVA) or chi-square analyses. Associations between continuous demographic (i.e., age), urban stressors (i.e., neighborhood risk and income-to-needs), and sleep variables were evaluated with correlation analyses. Demographic variables associated with both independent and dependent variables were included as covariates in subsequent analyses.
We used ANOVAs to examine whether sleep hygiene scores differed between children with and without asthma. Next, we used chi-square tests and ANOVAs to evaluate aspects of the sleep environment between groups. Given ethnic disparities known to exist in children with asthma, ANOVAs were conducted to examine ethnic differences in sleep hygiene and sleep outcomes in children with and without asthma. To determine whether differences existed when controlling for urban stressors, analyses of covariance (ANCOVAs) were conducted. Neighborhood risk was significantly associated with families' income-to-needs ratio and sleep indicators (i.e., sleep hygiene, sleep duration), and is a multidimensional indicator of urban risk factors. As such, neighborhood risk was used as a proxy for urban stress in these ANCOVA analyses.
To examine whether having asthma predicted sleep hygiene beyond level of neighborhood risk, we conducted a hierarchical regression. Neighborhood risk was entered in the first step, and asthma status was entered in the second step. There were no relevant demographic covariates for these analyses.
To examine the effect of sleep hygiene on each sleep outcome and whether these effects were similar in our sample of children with and without asthma, three moderation analyses were conducted. Demographic covariates and neighborhood risk were entered in the first step of the hierarchical regression, sleep hygiene and asthma status were entered in the second step, and the sleep hygiene by asthma status interaction term was entered in the third step. Post hoc probing was then conducted using simple slope analyses to examine the conditional effects. A Bonferroni-adjusted alpha level of .0167 per test was used for these analyses.
Normality tests revealed that daytime sleepiness was positively skewed and neighborhood risk was negatively skewed. Relevant analyses were repeated with logtransformed variables and did not yield different results; hence, analyses with untransformed variables are reported. All analyses were conducted using SPSS version 23.0. Effect sizes for hierarchical regression analyses are presented as R 2 adjusted . Chi-square effect sizes are expressed as Cramer's Phi (u), which is similar to a pointbiserial correlation. Effect sizes for analyses of variance are expressed as partial omega squared (x p 2 ), interpreted as small (0.01), medium (0.06), or large (0.14; Cohen & Williamson, 1998) . Table I describes the socio-contextual characteristics of the 216 children with persistent asthma and the 130 children without asthma. Fifteen percent of children with asthma and 13% of children without asthma had missing objective sleep data. Cases for which children did not have subjective and objective sleep data were removed. The majority of participants in the current study had complete data on all measures for the current study, and factors accounting for missing data were not differentially present in the two groups. There were several reasons why children could have not had scorable sleep data during the monitoring period including that: (1) the actigraph was not worn for all/part of night, or (2) there was insufficient information to determine sleep onset and sleep offset; hence, the night could not be scored. Each of these possible scenarios was considered and reviewed during research team consensus meetings. The majority of participants in current study had complete data on all measures for the current study. Thus, we did not need to impute missing data strategies (e.g., impute means).
Results
Preliminary Analyses Results
With regard to preliminary correlational analyses, only significant results are reported. In the whole sample, age, income-to-need ratio, and neighborhood risk were associated with sleep hygiene (r's ¼ À.13, .25, À.18, respectively, p's < .05) and sleep duration (r's ¼ À.26, .17, À.13, respectively, p's < .05). Girls had higher levels of sleep efficiency (F (1, 316) ¼ 7.71, p < .01) and daytime sleepiness (F (1, 320) ¼ 4.53, p ¼ .03). Children with asthma had poorer sleep efficiency and higher levels of daytime sleepiness (Table  I) . Neighborhood risk was moderately negatively correlated with income-to-needs ratio (r ¼ À.41, p < .001), and thus, neighborhood risk was used as a proxy for urban stress and is referred to as such in subsequent analyses and results.
In children with asthma, sleep hygiene, sleep duration, sleep efficiency, and daytime sleepiness did not differ by asthma severity or by use of asthma controller medication. Asthma controller medication adherence was also not associated with sleep hygiene, sleep duration, sleep efficiency, or daytime sleepiness. Sleep hygiene, sleep duration, and daytime sleepiness did not differ by asthma control, but children with poorly controlled asthma had poorer sleep efficiency (F (1, 194) 
Examination of ethnic differences in sleep hygiene and sleep outcomes revealed that, in children with asthma, NLW children had more optimal sleep hygiene than Latino children and longer sleep duration than AA and Latino children (Table II) . However, when controlling for urban stress, sleep hygiene behaviors did not differ across ethnic groups (F (3, 215) ¼ 1.04, p ¼ .36). Sleep duration differences were maintained across ethnic groups when controlling for urban stress (F (3, 205) ¼ 8.77, p < .001). In children without asthma, NLW children reported less daytime sleepiness than AA and Latino children (Table II) , and this difference continued when controlling for urban stress (F (3, 95) ¼ 3.53, p ¼ .03). No ethnic differences existed in sleep efficiency in children with and without asthma (Table II) . Considering the impact of urban stressors on ethnic differences when examining sleep hygiene, ethnicity was not controlled for in subsequent analyses.
Primary Aims Results
Sleep Hygiene and Sleep Environment in Children With and Without Asthma
Children without asthma had more optimal physiologically based sleep hygiene behaviors and overall sleep hygiene than those with asthma (Table I) ; however, after controlling for level of urban stress, total and physiological sleep hygiene scores did not differ across groups (F (2, 333) ¼ 3.47, F (2, 332) ¼ 3.44, p's > .05, respectively).
No group differences were found in bed sharing, bedroom sharing, sleep shifting, number of people living in the home, and neighborhood noise disturbance (Table I) . Children with asthma were more frequently disturbed by noises in the home, and this difference persisted when controlling for urban stress (F (2, 333) ¼ 5.80, p ¼ .02) and the number of people living in the home (F (2, 338) ¼ 5.36, p ¼ .02). In children without asthma, more frequent noise disturbance in the home was associated with lower levels of sleep efficiency (r ¼ À.26, p ¼ .01), but was not associated with sleep duration or daytime sleepiness. Disturbance from noises in the home was not associated with sleep outcomes in children with asthma.
Asthma, Urban Stress, and Sleep Hygiene A hierarchical regression analysis was conducted to examine whether asthma was associated with sleep Means that have no superscript in common are significantly different from each other.
hygiene beyond urban stress. Results indicated that having asthma did not predict overall sleep hygiene when controlling for urban stress (b ¼ .10, SE ¼ .07, p ¼ .06), with higher levels of urban stress predicting poorer sleep hygiene (b ¼ À.17, SE ¼ .01, p < .01).
Moderation Effects of Asthma and Sleep Hygiene on Sleep Outcomes
Next, hierarchical regression analyses were conducted to examine whether the effect of sleep hygiene on sleep duration, sleep efficiency, and daytime sleepiness was moderated by asthma status. Urban stress was entered in the first step of each regression model. In addition, sleep efficiency and daytime sleepiness differed by child sex, so sex was entered into the first step with urban stress for these outcomes. For sleep duration, there was a main effect of sleep hygiene on sleep duration; however, when the interaction term was added, sleep hygiene no longer predicted sleep duration (Table III) . Moderation probing indicated that there was a significant conditional effect of more optimal sleep hygiene predicting longer sleep duration for children with asthma (B ¼ 14.24, p ¼ .001), but there was no effect in children without asthma (B ¼ 8.89, p > .05). Sleep hygiene and child sex significantly predicted sleep efficiency, but the sleep hygiene by asthma status interaction was not associated with efficiency (Table  III) and there were no conditional effects of sleep hygiene on sleep efficiency for both children with and without asthma (B ¼ .33, B ¼ À.13, p's > .05, respectively). More optimal sleep hygiene predicted lower levels of daytime sleepiness similarly for both children with and without asthma (Table III) .
Discussion
The current study builds on prior work by using both objective and subjective methods to assess the sleep environment, sleep hygiene behaviors, and sleep outcomes in a large, carefully evaluated urban sample of children with and without chronic illness. Contrary to our expectation that having asthma may have challenged optimal sleep hygiene, sleep hygiene was similar in both groups when controlling for level of urban stress. Urban stress factors more common in an urban setting, such as household noise and crowded housing, as opposed to the presence or absence of asthma, may make it more difficult for urban children and families to implement consistent and adaptive sleep hygiene behaviors.
Further, minimal differences in the sleep environment were found across urban families of children with and without asthma in our sample. Children with asthma were more frequently disturbed by noises in the home during sleep, and this difference was found even when controlling for level of urban stress and number of people living in the home. Children with persistent asthma may be more likely to be awakened due to nocturnal symptoms (Chugh et al., 2006; Koinis-Mitchell et al., 2012) , which may increase their awareness of noise in the home. Moreover, caregivers of children with asthma may more closely monitor their children at night, which may increase awareness of potential noise.
Consistent with the pediatric sleep literature (Mindell et al., 2009) , optimal sleep hygiene behaviors were associated with one or more sleep outcomes in both groups of our sample even when controlling for urban stress. Within this urban sample, average sleep duration (9.27 hr) was lower than recommended guidelines for this age-group (10.5-11 hr per night; Mindell & Owens, 2015) . Further, sleep hygiene scores were both similar to (LeBourgeois, Giannotti, Cortesi, Wolfson, & Harsh, 2005) and lower than (Zafar, Ness, Dowdy, Avis, & Bashir, 2012) nonurban samples of children without chronic illness. More optimal sleep hygiene behaviors were related to less daytime sleepiness in children with asthma, but sleep hygiene was only related to longer sleep duration in children with asthma. Sleep hygiene was not associated with sleep efficiency in either of our sample groups. However, having asthma was associated with poorer sleep efficiency and more daytime sleepiness. Poorer sleep quality is common in children with asthma due to the presence of nocturnal symptoms Mitchell & Everhart, 2013) ; thus, nocturnal asthma may be more directly linked to sleep quality than to sleep hygiene behaviors. Children with asthma also had higher levels of daytime sleepiness, which may be related to poorer sleep quality secondary to nocturnal asthma symptoms. Although asthma severity and management were not related to daytime sleepiness in the asthma group of our sample, levels of daytime sleepiness may also be attributed to nocturnal asthma-related factors not assessed in the current study (e.g., cytokine production and inflammation). Sleep hygiene and sleep quality may be challenged by asthma management behaviors or vice versa, but these associations along with consideration of disease severity mediators need to be further examined in future work.
NLW children in our sample had more optimal sleep hygiene, longer sleep duration, and less daytime sleepiness relative to Latino and AA participants, which is consistent with other studies demonstrating ethnic health disparities in sleep outcomes (Crosby et al., 2005; Spilsbury et al., 2004 ). In the current study, however, some of these differences disappeared when accounting for neighborhood risk, suggesting perhaps that urban stressors play a more central role in sleep hygiene practices. For urban children with asthma in our sample, ethnic differences in sleep duration persisted even when controlling for level of urban stress, which suggests an ethnic disparity that has not been demonstrated to date by prior work. Future research should examine factors potentially related to ethnic differences in sleep outcomes (i.e., cultural beliefs, stressors related to ethnic background; Boergers & Koinis-Mitchell, 2010) To our knowledge, the current study is the first to examine sleep hygiene, aspects of the sleep environment, and sleep outcomes in a large, diverse sample of urban children with and without asthma; however, limitations should be noted. First, we acknowledge the multidimensional nature of sleep health (Buysse, 2014) and future work would benefit from examining additional sleep indicators (e.g., sleep quality, sleep timing). Second, within our urban sample, the daytime sleepiness measure did not demonstrate adequate internal consistency and results using this measure should be interpreted with caution. Although associations between sleep hygiene and daytime sleepiness were in expected directions, future work is needed to further assess the reliability of this measure in urban, school-aged samples. In addition, this study may have been underpowered to conduct the current interaction analyses. Third, although we collected sleep duration data over multiple nights via actigraphy, an average sleep duration variable was used, thus limiting the ability to test longitudinal, causal effects. Even though we used standardized procedures for scoring and collecting objective sleep data within a large sample, valid actigraph sleep data were missing for some participants, and those participants were not included in the current sample. We acknowledge that this is a limitation, and although missing objective data did not differ across groups, this may introduce a source of bias. Further, it was beyond the scope of this study to conduct separate analyses for weekday and weekend nights. Future work would benefit from examining associations among sleep hygiene behavior and sleep outcomes on weekend and weekday nights. Fourth, we used a multidimensional measure of sleep hygiene but recognize that using additional objective approaches (e.g., environmental capture systems; Kay et al., 2012) would strengthen understanding of our observed associations in children with and without chronic illnesses. Sleep data were collected during the same 2-month period in the fall and winter to control for seasonal effects across participants; however, we acknowledge that allergy-related seasonal changes may influence asthma symptom patterns, thus affecting sleep outcomes. Shorter daylight duration during the study period may have also influenced circadian processes, melatonin secretion, and ultimately sleep onset and duration. Future work would benefit from collecting longitudinal data throughout the year to confirm associations among sleep hygiene and sleep outcomes in urban children.
Moreover, we acknowledge that other indicators of urban stress not assessed in this study (e.g., level of home/neighborhood noise, neighborhood crime, number of beds in the home) may also affect sleep behaviors and future work would benefit from including multiple subjective and objective measurements of urban environmental factors. Although inclusion of an examination of neighborhood risk and income-toneeds ratio allowed for a broader assessment of urban stress, future research should investigate additional indicators of SES (e.g., perception of poverty, level of crime) that may also be implicated in sleep outcomes (Boergers & Koinis-Mitchell, 2010) . To control for developmental differences in sleep hygiene and outcomes, the study included only 7-9-year-old children. Thus, these research questions need to be examined in larger samples including a wider age range of children, as the current results may not generalize to children in other age groups. The examination of comorbid conditions (e.g., obesity, psychological conditions) and children's nutrition, including sugar and caffeine consumption, also warrants further investigation given their relevance to sleep and asthma (Kopel et al., , 2016 .
The current study highlights the importance of considering urban contextual stressors when assessing sleep hygiene and sleep outcomes in urban children.
Further, the current urban sample had poorer sleep outcomes (e.g., sleep duration) and sleep hygiene behaviors as compared with nonurban samples, suggesting that urban children may be particularly vulnerable to poor outcomes and represent an at-risk group. Given that sleep hygiene is an important factor in overall sleep health and sleep health is implicated in biological, cognitive, and psychological functioning, targeted clinical assessments are warranted for this atrisk group.
Specifically, pediatric sleep evaluations and treatment recommendations should take into account specific urban risk factors, which may negatively affect sleep and should distinguish between which strategies are within (e.g., feasible adjustments to the sleep routine) and beyond (e.g., crowded housing) a family's ability to control. Clinicians may also need to consider the family's living conditions and other social determinants (e.g., housing instability, parental education; Klein et al., 2011; Zuckerman, 2014) that may serve as barriers to following recommendations. Along with the assessment of these social factors, clinicians should also consider querying families on aspects of the household (e.g., bedrooms/beds/individuals) and caregiver and other family members' evening schedules to guide sleep recommendations. These questions may be useful to include in intake forms to help assess the family's needs and guide more appropriate recommendations (e.g., same-aged children with similar bedtimes can be paired together, or family members who are home at bedtime or who sleep with the child can be integrated into recommendations). Sleep hygiene recommendations should also be tailored to the age of the child. For example, recommendations for schoolaged children may need to address bedtime resistance and how to implement a consistent, calming bedtime routine, whereas interventions for adolescents may need to focus on eliminating exposure to screens before bed.
Further, urban children with chronic illness, such as asthma, may have additional, unique sleep health needs. Urban stressors may affect sleep hygiene behaviors, and asthma management behaviors and diseaserelated symptoms may influence sleep quality. Thus, future work is needed to develop and examine integrated asthma and sleep interventions that are sensitive to urban stresses and focus both on sleep hygiene behaviors and appropriate asthma control (e.g., education and behavioral management surrounding medication adherence as well as use of and availability of rescue inhaler before/during bedtime, if needed), which may decrease asthma morbidity and enhance sleep health in this high-risk group.
Collectively, results within our urban sample highlight the importance of considering urban context when assessing sleep hygiene behaviors and sleep outcomes in children with and without asthma. Poorer sleep quality is common in children with asthma as was evident within our sample; however, the current findings indicate that contextual (e.g., urban stress) and behavioral (e.g., sleep hygiene) factors also play an important role in sleep health outcomes. Thus, it is essential to consider interrelations among asthma symptomatology, urban stressors, and sleep hygiene behaviors when addressing sleep health in urban pediatric populations.
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